Innovative Journal of Medical Imaging

Volume-1 | Issuel | Page Number-1-6

Review Article Website: https://spjmhs.com/index.php.ijmi
ISSN: XXXX-XXXX

Iprashant Kumar Jha*

tAssistant Professor, Brainware University, India.
Corresponding Author: Prashant Kumar Jha
DOI: https://doi.org/10.62502/ijmi/e5786f08

ABSTRACT

The study discusses the implementation of Radiographer Abnormality Detection Systems (RADS) and the
Red Dot System in medical imaging, particularly focusing on their impact on diagnostic accuracy and
patient outcomes. It highlights the challenges faced with technological advancements and training gaps
while emphasizing the evolving role of radiographers in image interpretation. Collaborative work between
radiographers and radiologists is crucial for improving X-ray image quality and diagnostic accuracy. The
study underscores the need for comprehensive training and ongoing education for radiographers to enhance
their skills in detecting abnormalities and interpreting radiographs accurately. Despite some limitations,
such as workload concerns and technological challenges, RADS and the Red Dot System offer substantial
benefits in terms of patient care and radiographer job satisfaction. The study concludes that implementing
these systems in healthcare can streamline diagnostic processes, reduce errors, and alleviate the workload
on radiologists, ultimately leading to improved patient outcomes
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INTRODUCTION

Radiographer Abnormality Detection Schemes (RADS) were introduced in the UK during the early 1980s,
enabling radiographers to mark potential abnormalities with a red dot on radiographs. This system has
enhanced their role within emergency departments and requires specific training for implementation.
Challenges have emerged with the advent of digital radiology and Picture Archiving and Communication
Systems (PACS), affecting the implementation of RADS and subsequently impacting patient outcomes [1].
The aim of this study is to correlate the Red Dot System in medical imaging to enhancing diagnostic
accuracy through the Red Dot System not only improves patient care and overall healthcare quality but also
empowers radiographers to actively participate in diagnostic processes, reducing radiologists' workload and
improving healthcare system efficiency by effectively integrating technology into diagnostic processes.

The RADS system was initially trailed at Ealing and Northwick Park Hospitals, with the results later
published in 1985. This system allows radiographers to play a more active role in identifying abnormalities
and assisting emergency doctors in making prompt and accurate diagnoses. Despite advancements in digital
radiography, many healthcare departments still recognize the effectiveness of the red dot system and
continue to utilize it as a tribute to its traditional role. Traditionally, radiographers primarily focused on
acquiring diagnostic images but occasi onally offered informal opinions on abnormalities. Swinburne
proposed the integration of image interpretation into emergency radiography in 1971, leading to
discussions on radiographers' expanded diagnostic responsibilities. Berman's 1985 paper further explored
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this concept, advocating for radiographers to have a more substantial role in diagnostic processes, which
could ultimately lead to improved patient outcomes. [2] [3]. Radiographers adopted a system where they
placed a red sticker on radiographs to indicate abnormalities, aiding referrers before formal reports. This
approach, known as the 'red dot system' or Radiographer Abnormality Detection System (RADS), improved
their role in emergency teams [4]. The UK has utilized radiographer systems for identifying abnormalities
for over 30 years, as advised by the Society and College of Radiographers, with a preference for preliminary
clinical evaluations (PCE) or comments. This study seeks to update and evaluate current practices,
continuing from a 2008 study [5].

Medical imaging has become an essential aspect of healthcare, providing physicians with crucial insights
through radiographs. Roentgen's discovery of X-rays revolutionized medical diagnostics, and radiographers
play a central role worldwide in the diagnostic process. They are often the first to evaluate images and
collaborate closely with clinicians, influencing patient care positively. Diagnostic radiology, integral to
diagnosing diseases and injuries, involves collaboration between clinical and radiology teams, emphasizing
the importance of effective communication to prevent patient harm [6] [7] [8] [9]. The narrative starts with
technologists marking findings in imaging with a "red dot,” aiding radiologists in diagnosing diseases.
During World War 11, a shortage of radiologists led Weber State University to partner with the US Army,
training numerous technologists (radiographers) to provide radiology diagnoses for patients (soldiers).
Presently, US radiographers can interpret radiographs, sonograms, or CT scans if legislation permits them
to do so [10].

Radiographers are not legally required to give diagnostic treatment or inform medical practitioners about
abnormal exam results. A study found delays in radiograph reports, leading to higher mortality rates.
Implementing the red dot system is suggested to help emergency doctors make quick and detailed diagnoses
without radiologists [11] [12] [13] [14]. There are several studies already done on this topic. | just
summarise few f these data in this literature below. One study was done in UK in the year of 2008, and it
discovered that 92% of UK emergency departments incorporated some type of Radiographer Abnormality
Detection System (RADS) in their radiography departments [3]. Additionally, a study in 2011 by the same
researchers revealed a slight decrease in this figure to 88.6% [15]. The widespread adoption of RADS in
the UK has not only enhanced diagnostics but also positively influenced emergency management by
assisting junior doctors in interpreting trauma patients' radiographs [15] [16].

Another study utilized a quantitative approach and an anonymized radiographic image bank to assess
radiographers' red dot performance. It involved approximately 70 qualified radiographers who completed
image interpretation training and underwent a diagnostic accuracy test under controlled conditions. The
analysis of 700 cases showed that 14 radiographers achieved an overall red dot sensitivity, specificity, and
accuracy of 85%, 86%, and 85% respectively. Positive and negative predictive values were both 86%.
Pathology-based sensitivity, specificity, and accuracy were 87%, 79%, and 83% respectively, resulting in
an Area Under the Curve (AUC) value of 0.7 in the ROC curve [17]. A cross-sectional survey was
conducted using a postal questionnaire to gather data on emergency departments and radiography services,
including details about Radiographer Abnormality Detection Systems (RADS) and their implementation.
A pilot study was done for questionnaire validation. 306 responses were received, with a higher response
rate from hospitals with emergency departments compared to minor injury units [18].
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One more web-based study was done using questionnaire form among the 28 medical imaging department
directors in Queensland public hospitals, with an 89% response rate. Results showed that 16% of
respondents had a RADS in operation, while all others expressed interest in a trial. About 52% believed
their staff lacked proper training for RADS implementation [4]. One study analysed radiographers' red dot
or triage performance on accident and emergency A&E radiographs compared to a reference standard.
Results showed varying sensitivity and specificity levels across body areas. Training did not significantly
impact accuracy, suggesting that radiographers' performance is influenced by the specific area being
evaluated [19]. One more study explores the evolution of radiographer abnormality detection systems in
trauma radiographs, transitioning towards a radiographer commenting system. A cross-sectional survey
involving radiographers from four hospitals in Queensland, Australia, examined their participation,
perceptions, benefits, barriers, and enablers to radiographer commenting. Results showed varying levels of
participation, with perceived benefits including improved patient care and professional development.
Barriers such as limited access to image interpretation education and time constraints were noted, while
enablers included education access and support from radiologist colleagues. Effective image interpretation
education could enhance radiographers' readiness for abnormality detection and commenting in emergency
settings [20] [21] [22] [23].

Tonks, A., Jimenez, Y., Gray, F., and colleagues' research indicated that after reviewing fourteen studies, a
positive relationship was observed between radiographer image interpretation and enhancement in X-ray
image quality. They highlighted factors such as improved skills and collaborative work as essential
contributors to this improvement. This implies that utilizing radiographer image interpretation can enhance
X-ray examinations, advocating for its incorporation into clinical practices and educational programs [24].
Oglat et al.'s study examines the red dot system's role in aiding radiologists by utilizing radiographers’
expertise to detect and manage radiological abnormalities before radiologist reports. This practice, existing
for over 20 years in the UK, is being considered for legal support. The research assesses the necessity and
benefits of radiographer reports globally, analyzing 95 samples with statistical analysis indicating
radiologists' support for radiographers' involvement in diagnosis assistance and clinical reporting via the
red dot system, hinting at potential adoption in healthcare [25]. A study by Smith, Traise, and Cook (2009)
found that rural radiographers improved their ability to interpret complex cases after a Continuing
Education program. However, they need to enhance their use of radiological terminology, highlighting the
importance of their role in healthcare teams [26].

Vincent et al. (1988) evaluated junior doctors' ability in accident and emergency settings to detect
radiographic abnormalities. They analyzed 505 radiographs taken during nights and weekends over 8
months, finding a 35% error rate. The study suggests a need for formal training and guidance to improve
SHOs' skills in radiographic interpretation [27]. Mackay (2006) conducted a study to assess the impact of
a short course on radiographers' ability to detect fractures using the Red Dot system. The performance of
133 radiographers was evaluated before, immediately after, and 6 months’ post-course using a sample of
radiographs. Results showed significant improvements in fracture identification post-course, suggesting
ongoing professional development is necessary for skill maintenance [28]. The study by Hargreaves and
Mackay (2003) evaluated the effectiveness of a 10-week training program on radiographers' utilization of
the red dot system in trauma radiology. Although statistical significance wasn't achieved, there was a
noticeable enhancement in accuracy and fracture sensitivity following the training, indicating a beneficial
effect of the program. Areas requiring further improvement were also pinpointed during the assessment
[29].
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DISCUSSION

Research has evaluated radiographers' performance using RADS, showing good sensitivity, specificity,
and accuracy. However, training gaps exist, with some departments lacking proper training for RADS
implementation. Studies also highlight the evolving role of radiographers in image interpretation, with
potential benefits for patient care and professional development. Collaborative work between radiographers
and radiologists has shown positive outcomes, improving X-ray image quality and diagnostic accuracy.
Additionally, studies emphasize the need for formal training and continuing education for radiographers to
enhance their skills in detecting abnormalities and interpreting radiographs accurately. Overall, RADS have
significantly impacted emergency radiography, but ongoing training and support are essential for optimal
utilization and patient outcomes.

Radiographers' red dot systems play a crucial role in improving emergency radiography by assisting in the
accurate identification of abnormalities. However, challenges such as technological advancements and
insufficient training remain prevalent. Radiographers demonstrate comparable accuracy to ED doctors, but
their performance significantly improves with comprehensive education and training programs [30].
Despite some limitations, such as providing limited information and potential workload concerns, these
systems offer substantial benefits. They contribute to enhanced patient care, reduce the risk of missed
abnormalities, and increase job satisfaction among radiographers. As technology evolves, there's a need to
adapt reporting methods, transitioning from physical red dot stickers to digital annotations. Collaboration
between radiographers and radiologists is essential for effective patient management in complex healthcare
environments. This collaboration ensures efficient communication and decision-making, ultimately
benefiting patient outcomes and improving the overall quality of emergency radiography services [31].
Several elements are likely to play a role in the successful integration of radiographer commenting
alongside abnormality detection in emergency situations. Providing radiographers with comprehensive
image interpretation education that suits their capabilities would be beneficial in preparing them for
engaging in abnormality detection and commenting systems in emergency scenarios.

The introduction of the red dot system in the UK initially focused on trauma patients, but it resulted in a
significant discrepancy between service demand and availability, exacerbated by a shortage of radiologists
relative to the number of images. This accumulation of undiagnosed images added pressure to their
workload. To address this, we propose a protocol where radiographers mark abnormal areas in images,
aiding in diagnosis and reducing errors. Consequently, radiologists do not object to radiographers
participating in diagnosis assistance, interpretation, and clinical reporting via the red dot system. Thus,
there is substantial support for implementing such a system in healthcare to streamline diagnostic processes
and alleviate the burden on radiologists.

CONCLUSION

This literature review has shown that Radiographer Abnormality Detection Systems (RADS) have good
sensitivity, specificity, and accuracy but face training gaps. Radiographers' evolving role in image
interpretation benefits patient care and professional growth. Collaboration with radiologists improves X-
ray quality and diagnostic accuracy. Ongoing training is crucial for optimal use of RADS and improved
patient outcomes.
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